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(54) SEMICONDUCTOR DEVICE FOR SWITCHING POWER SUPPLY 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce power consumption and 
enhance the efficiency of power supply by reducing switching loss 
under light load through simple constitution. 
SOLUTION: A control circuit 15 includes a feedback voltage 
conversion circuit 22 that is fed as input with feedback signals Ice 
from an output voltage detection circuit 32 and converts the signals 
into feedback voltage signals VCO varying in the direction opposite 
to the increase/decrease thereof, a current detection circuit 23 
that detects drain current ID and outputs element current detection 
signals VCL, and a comparator 24 for drain current detection that 
compares the feedback voltage signals VCO with the element 
current detection signals VCL Further, the control circuit 15 is 
provided with a light load detection circuit 40 that causes a 
switching signal control circuit 25 to stop the output of switching 
signals to a switching element 14 if the feedback voltage signal VCO 
is lower than the lower limit voltage value, and causes the switching 
signal control circuit 25 to start the output of switching signals if 
the feedback voltage signal VCO is higher than the upper limit 
voltage value. 
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< English trans lation> 

Relevant portion extracted from the description of 
Japanese Patent Application Laid-open No. 2002-051549 
published on February 15, 2002 

The feedback voltage conversion circuit 22 that is fed as 
input with the feedback signal Ice from the output voltage 
detection circuit 32 via the resistor and the second shunt 
regulator 34, and converts the signal into the feedback 
voltage signal VCO varying in the direction opposite to the 
increase/decrease thereof . 

The light load detection circuit 40 that causes the switching 
signal control circuit 25 to stop the output of switching 
signals to the switching element 14 if the feedback voltage 
signal VCO is lower than the lower limit voltage value, and 
causes the switching signal control circuit 25 to start the 
output of switching signals if the feedback voltage signal 
VCO is higher than the upper limit voltage value. 

Thus, according to the output signal VOl of the comparator 
42 for light load detection, the output voltage VR of the 
reference voltage supply 41 outputs the lower limit voltage 
VR1 or outputs the upper limit voltage VR 2, whereby 
intermittent oscillation operation which will be later 
mentioned can be performed for the switching signal control 
circuit 25 when a load is light. 

Even when the reference voltage VR output from the reference 
voltage supply 41 detects a light load condition to suspend 
switching operation and even if the reference voltage VR 
changes from the lower limit voltage value VR1 to the upper 
limit voltage value VR2 to raise the feedback voltage signal 
VCO, the hysteresis characteristics are given so that the 
switching operation may not start promptly. 
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MflDMl 514, Uia*EfcffilaI&3 2 

ic*ft-r*»a«ff«*vco(c*«-r«#ME«» 
«*vcLSffi*-ra«a[ftaiaB2 3t. ^itmEit 

* V C 0 fclWUttttfttHtV CLt Stttt-r* K K 
>««*ffl»Jt«H2 4tt*UTH4. S6IC. WEI 
K15I1. »a«E«*VCO*JTB«EE«J:Ob/h4 

? ? > 1 4 'MDX-f 7 ^> i/(I#©i±i^2:<?ih 

U HCWVCOiiiRiEIJ:!) 
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«E£J5£Ih]?8<!:, HE*-f y^dflM^IMKIIfrr 
3$ffllHlSg£, Stie*2©iB»«E®«Ett*t*taU 
ffl L fcffi^ S WSfi # t U T flMEMttBKCtt it* * 
Hi^«E^ailfilSSt, ffiEttf9l3tta>«SttEE&£j£'r 

y**RtfttEiwiiia»***, 

MGMflHMIi. 

MEx^yy^ys^^nsm^tiaju s^gg 
m<Dfaz\z%{ttmmnE.m\z%&LTii! l t)Tz 20 

'J$>IGE^&[n|&£:, 

WBsH^ «ittt fflfi^t <i: ttEGSGEG* t * Jttfe I- , 

JH^OWE^-f y^>^flH»©a**f>itU, Mew 
GGffiG**«J:KGEGJ: 0 "b**n«SfcttMB*'r 
y f > y*^IW»iattfc# UTGE*-f y ? > ^G*© 30 

tki-r*^^ yy^^GGJil^GfcSG. 
2 ] GBGftGftaJIslBtt. 

swcGftsG 1 oi?iesi;i 2 ©s^he^ui* 

It, GaroAaG^tfGEGilGffiG^fcGWaGAG 
GHIBJttMfcfcGU 

GES*PGEfi©tHaGEG«. ttE«£GGttiJ8H:tSl 
■*6OW*«*lcJ:0. MB2Tffifl;EMXli±PgmE 40 

1 KB*©*-* y?->ifG«ffl¥»fc£G. 
[»#»3] GEGGGEGli* 
ffi^SSB^ft OH 1 ©£««<!:, 
T«GfcGG«GGGdJfflfc«Sfr&©lfcGfl*»fcJ:9 

h n a n* a <f y ^aWRtt frfcis 2 ©gggg t , 

GEGl©GGG«*>&©ttiaG«atfGEG2©GG 
SIEGES ©ffirtGift© 5 5 ©'>ft < £ M 

eg 1 <»&mmE.x\mE% 2 ©a2pmE££/>£T3aj 
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9 2 fcEG©X-f y 5 1 > £*«iSffl¥*#gg. 

4] stE±H«jEEo*tt, Mem^maKM tu 

G*»l;::fett*fi«©«*G©fi2 OXTGD. METRB 
GE©{tli, GIB*?GGftaiffiGlc&tt*Sfl©ft* 
ttOMl 5%T'fc3;r££!8lii<t:-tSW*Bl~3©3 
■6©v»f ft*> 1 GCGGeX'T y ? >ifG*8G. 

tt. 

GEttGEBl::*tt«ttEGG«GatA:&**l*Aa* 
^jWMHMfcG^tfc**}*:- 1 o0**G»G±fc* 
GfcanxGGsnTu* ;i?Wit5B*i 1 ~ 

4 © 5 *. ©^?ttrt> 1 SlCEG©* -f y 5 1 > y*GGffl * 

[H*«6] fttE¥g#2gtt. mrfBTIgmEXISSS 
E±KGE©ffi*MSt-*fc«>©6GGGaJGErafifl 

*#lti»* - <t£#$ t-r4G#G 5 keg©* 
m^otatim^tomizmii^n. mmTmm&omx 

ttGG±GGE©G£MS-f«gftG4ftHiG£GS?& 
**6K«ATV»*J:t*»«<fr*lll*ai~5©5 
■6©l>t'n*»iak:E«0^'f y?>y«*ffl**#S 

So 

[«G©GMftKG) 

[0 0 0 1] 

[«wo«-rsft*»»] *ggh:. *-r y*>>f%m 
m*mm^zmv> mz. gftGft©GftGft*MG 

r % * mm ? a y /'WSt© X -1* y > y*«ilffl 
[0 0 0 2] 

[G*©&«] ^*©X-f y^>ifGGffl¥»#GGK: 

[0003] m\t\i)Wt\&*mtft%%mzim.iL 

fcX-f yy^GGGGWEGGGSjSbT^a. 
[0 0 0 4] X1'y?>ifGGGiMM*8Gtt, «A 

li, /^-MOSFETG^SftSX'fy 1 
04t, teX-f -7^>^ , * ; f 1 0 4*«iJffll-r-5$iJfl||Hl!S 
13 0£*1, Iffi±isUMl0 0l:t/"Jv/i/i»l3 

(JSnTtv*. »«±^fi£«i^l 0 Olcli. X 

-T 7f>Wl 0 4©AM J fT*S KW-f>*^T 

d , ffi*ii^r»*y-^*?Tsst;iwiiigKi 3 0 
©M»**Tcat*ft-eftR»t&*vo>*. 

[0 0 0 5] H7lC*r^-f y?>^««»«Cfi^ 

t. xtiffiTizAti-znzmmn.mfrzvzffi 

mm*. 94 t- H T'U y 5?**^ 6ft *88t» 1 0 1 IC 
i0g?jit$n5o »V>T, A^3>x>-U-1 0 2ICJ;0 

^fiftsnxii^mEvintfto, mti^mK<D by y 

^1 0-3»CA*atl*. h7>X103lt S1©1* 
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ttJftl 0 3 a. g2®lft#*l 0 3 b£l/2##®l 

0 3 cfcWL-TiSO. ftJ8SnfcE8(«EVin*«J|l© 
1***1 0 3 aCA**n*. 

[0006) h 7 >7 1 0 3 ©21 1 © 1 10 3a 
lCA*S4afcII»*EVintt, *-fv?>^**l 0 4 
iCiOfMWSn*. £©<>:£. 7-f 7^>^5g?-l 0 4 

©7-r «>5 i >yfi^ir«t-3T. h?>7i0 3©2*# 

1103c iCttftBWi: J:*fi«**«f!4T*. 
[0 0 0 7] 2**»1 0 3 clC»4Lfc8«*llJ:* 

2*#»i 0 3t»«anfc* r 'f*-Hi i o 10 
nr. ma*2vo uta»i 1 2ictt* 

[0008] H 7 >7 1 0 3 ©S§ 2 0 1 10 3b 

let). *1©1$**1 0 3 al:J:«dtit&«fttf8£ 
U &2©1&**1 0 3b*>&tHft3ftft*iMtSfc 
14. ^-I" K 1 2 1 Stfa >x>-tf 1 2 2^<E>ft£fS 

EVcc#£fi)cSn*. 

[0009] ^ajminmEVccic j; oaittanssiipiHi 20 
ssi 3oii. 7-r 1 0 4<oy-hizmmn 
nzihfi-fz, ::t, Sttbttii«EVcctt, h?>7 

1 0 3CD2*i8l 0 3 c*»6il»l 1 2lC«»SStl* 
ta**EVotttMtT*0. &ai*itEVo£$£;* 

■a- -5 t lt t>js us> n$ . 
[0010] $ijpi5]?8i 3 014, 7-r v^ysfrnTi 0 
4izmm-t^>7^ y9>{fmn^tati-t zmm&i 3 1 

i. tt!itti&ttEVcc£Sip*Ei©aa>&ft*Slgfll 
E{l^VEAO^tii*TS^Mli*Sg§l 3 2t. X-f7 
^y&^lr 10 4 £S6tl3 H H" >^SS I D£&tf}LT 30 
*^ *8t«fflflH*V C L ZitiJjtZ H U'f >m«t^ffilHl 
S#133£. KStEff^V E A O t*f tSOIlBf <l 
VCLfcfcttttU Jt«»**ffl*r*Jttt»l 3 4 
<h. ttM*fc*:*t»Ta-r ?*>*flM*©««*fttf 

wa*»i«rr4*-r y?>>/immmm& 1 3 5 
[ooii] T.'f y?>tfnmim®ni 3 514. 

h5g^tC§E«S§ 1 3 l*60jDymCLK*$ 
It. 'J-fcy hiJU^lCltttlil 3 4©aMj«***l**R 
S7'J->7'7D->yia!Sl 3 6t, A**^t*«» 1 40 
3 1 A»6©«*ra-r-fy--f *;m*MDC**«t, 
M©A^SS^ICRS7'j7 7'7D7 7'll]fSl 3 6*»6© 
ta*(t#SStt4NANDIslSSl 3 7£, NANDBSS 
1 3 7®ffi*tt**Stt. dflfcECJHiLTHWI* 

[0 0 12] BIT. WE©J:5t*J«S^fc^'f 

[0 0 13] H7l=*lr»T. *r. fc*WB»S*lfc« 

aizii. iSffl«ai^e.©2fli«88**aflttai o i ica* 50 
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$n§£, AaSttfcSHMSWBSIIttl 0 1 t\ti? 
>r>tM 0 2 tick D. MUWHMHtSftT. Bjffi 
«EVinlC««sn. Sfjft$iifcBii5«EVinlih5> 
7 1 0 3 ©§l 1 © 1 10 3a KWlOSn*. C© 

MfBEVinl4, MWSMi 3 oi:*Sfi*rt» 
BIM*8KttttlBK 1 3 9*rtLT«»a*ttttatl, tftt 
tlSl 2 0©3>x>1tl 2 2*«^f|Stl-&. 

[ooi4] *-©&, iwnsi 2 oi:sir>x. 
wwevccMmpeki 3 oroetbrnEic^Tiit-s 

t. MPElSfll 3 0«lfl)«Rttt«. cniCiO. 7 
■f'>f>^f 1 0 4^07-f •>5 L >y«)^©SiiJffll^M 

MttiaBi 3 9 tffjtr*. 

[0015] MINSK 1 3 0 14. Jiff 1 1 2 iZfttZtii 
A«EVo*t0fJ6©«ET**fl;1-*J:5lc, mbM 
•EVcclcS^HTa-f yf->9*¥ 1 0 4 
yy>^IMfSr«»-r*. Afrttfctt. Ml 1 2 ICS* 
T5ffla«EVo£*l!b«iESEVcc£* h5>7 1 0 
30jB201*t»l 0 3 b£2&#»l 0 3cffl#S 

it nit 09 LfcttE <»: -rat^ic. jtesi 3411. tug 

WBSgl 3 2A^©KiiEIfVEAOt. HK> 
tSKttUJIIIKl 3 3*&©JlHF«tt4fe{UflH»V.QL&e 
ttttb. lifVEAO. VCL*«5WC*l,<&-3fc 
iSlC, RS7'J->77P->7"lE]fSl 3 6C'Jt7 h^S 

? tc/\-f l^;P©tB*flH»*HJa , f*J:'5KbTi>*. 

[0 0 16] Sfclt, B8©*-f 5>$^ + -MC3R-f J: 
3lc. Hff^ibiSicfc^T. ftffii 1 2icft1-^mitfft 
t), ftftWMUtl o*««;Tf*&. tB*mE 
Vo*tT±fft*. itlSItT, «»«©«!&«»« 

1 2 0©»tt*»«EVc c fe±*U gSglf *l§g 1 3 

2 * &©K««EflM» V EAOMTt*. 

[0 0 17] |^glbl$*#ttl$«0ftftflFI$&tflIft 
?W©J:5l;:. SltEI^VEAO*5fiTLft«I 
T. E A O i*f t»«UHW V C L t 

tfim\,< frit* JtttSl 3 4A^RS7U->7 r 70-> 
^E«l 3 6CD'J-t>> h«^lCU-t-> hm«tUAdn 
NAND0B1 3 7^£!4. Jg#<HKf»J: 0 t> 
*l»^-f 5>7*T7-f y?>^JlH l l 0 4**7l*!££ 

o 4i4. x4 y7>irm#*izi&»&*>vtntfc*m 
mtfm<frzitit), 7-f vj-yym? 1 0 4*at*i*K 

[0 0 18] roi-sic. flEJfcOA'f 2/?>^*aiffl* 
»#SI«l:feltaililWElBl 3 014. ftffil 1 2lC$tt 

o 4 tan* h'u-f >«»i d©*# a^wptsci 

[0 0 19] 
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ismiztem y^ytfMT i o 4 nan-s h k >*a 

1 DtfigfiSnsfc©©. K U-f >«8t£ I VZ5c£\Z0 

"Weft. *«f**^S<tt*8^<y?>y*? 1 0 4 
C:mt5«atl&©«>J£a s A-*<&S. *o»*. fi* 

[0 0 2 0] *3BWi. WE8£*©|B!Ui6«fftU. 

gm. «#&*fiT?, enftftox'f y^>y»** 

[0 0 2 1 ] 

[*fi**ft-*-*fc»©*ft] MB©Itt*fifi-r*fc 

ft. *ssi»tt, *<y^>y«wfl m* 

«E*£JSU £B$cbfcitIiitEKSo*UT. X-fy? 20 

[0 0 2 2] UttWfC, *»WK**X-f 
ffl**#*«tt. A£S8^lwSgl©iiamE£gttS;*. 

Sit, 8l©e»«E*R*l©*»fiE©»*tfi«fc») 

t, as2©aamE©mE«£fcfflu &ttibfc{t-^£ 

t, fsrai§]&©mK*E££j&T5miemE£fi£ie]&t 
*fi*fc;w >>5 i >^«is^s^wrs7.'f y^>y* 

ftglgte. *^y^>#*?XtfM»lllS63*. urn 
Sr^fifcbTtii^-fSfiNSglt. ^y^^fi^iatl 

©itfitRttWfatlCgffct^'JftSIIEft^tC^glbT 

m*-r4»a«EE*«iiittt. *^«attw«^t»a 40 
mmmtzitmL, jt«bfcjt««^*fflaT*jt« 
st. jt«fln»t*^v»T7-f y?>:5W©mas& 

tXa^£K$1"3X^y^>?'«^W0&£> »«« 
Efi^THfiEfiJ: 0 fe/hSl>**lCttX-f y?>:? 
{f ^MWigBlcWl/T^-f •;f>{'*f^O^'f y^> 
^«#©a**ffjkb, »«fiEEflW**±R«EfiJ: 0 

* * v >« g \z \t * -i v j- y vmn mw®& c ft u t * 

-f y7>^fi#©ffi**fi»1"*«£*M*HJlHlKt£*r 

[0023] *««©^'f •y?>>fmmm¥mfr%iw.\z 50 
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*-f y?>y*«*«tt. -fit, gaflfBC 

an * s n 4 ma*« w> t t »■ © ta * fiflET » 4 * 2 
©a»«E#±*w-5t. mwmmznmtzwi'mtm 
-nirio. MWanofiiifiE^ 
±#f*fc». »a«EE«ffiH**6ia**n»fifi* 

-£-©iffit£ftffl|n)*i;:g<k-r5©T, -trottEffllifi 
T-t-5. COt*, (ifiimmiBKH:. «»«Ett^«< 
TPimEttcfcOVh^Uif-g-lcliT.-f yy^y'ff^ffMlfl 
BHNCjtfbTyW •>?>^ J F^©X'T •>?>^fi-^© 

fit). ttH«f«F©»»fi*tH!lfi-C**©Tr. f3 7/t 
#5£©X< y ?>*«Rffl¥*#Sfi©«S8&*Sfil-t 

[0 0 2 4] *»wox-fy^>^«fiffl*»#*fiK: 

E*tf*2o»p«Eftai*'J"«aw«E«t. -*© 

afiWfiafiE***«tt*«A*«IWB**»fc* 
#b. S*«E«©aiA«EfiH:. ttftfffitUffllfcfifi 
*>6©m*fll#lcJ:D, TIB«E*XH:±H«E*tfc 
aJ:3fcRjeSftTV>*;i£a*»*bV». r®J;5i:t 

at. si*ii*»6A*«Kiiasnfcfifi«^*»6tfi 
^n^ijssmEW^icioT, Myryfmn&m® 
K*>e>©x-r ->?>^ : fic^-r-5x-f y^>y«^© 

ffi£ efiglcffjk $ n t *. 
[0 0 2 5] *»W©*^y^>yHraffl¥*#R«fc 

&^t. s^mEis^*. m*«8 : fS'j$o^i©^«aa 

t , Ta« tcSM^^ffiffl itttS^ & © JtKM^ It «t 0 

m gfl $ x -r y 5=-**»*t 6 txfc^ 2 ©^man t . ^ 
1 ftfttttuw 6 © m*«aa^ 2 ©£«as^ e © 
ffi^ma©^ %(D'Ptt< t fc-^^stt, ^ 1 <D&mn 

s#bT^*ctawsb^. ^©i^tc-r^t, 

«f*fflffl©«EfiT»«TRfiERtf±R«E«:?**fc 
4riE-T*Ct*«T*-6. J E-©±. ±IE«E©M**TISfi 
E©«J:0t>**^«^fctt, ^Jxii, X-f^?>^ 

^©x-r y5 t >y«^©ai**«#±sn*t. ^2© 
aamE©te^TbT. mmm&m^fi^^mm 

«E^#©mEfi*i±#1"-5. CCT, wa*Efii#^ 
±PI«Effl*^A4t, eilffiftltilHlftB. fitlcx^ 
y > ^flt^«»EHHC# b TX-f y 5 1 > ^fl#© IH* 
&H^bTb$7feft. X-f y?>^flH»©ltiafflk« 
M SBt^iWTf&<&** 5 , ±PIlEffl * TPS* 

i£®£>ot>±2< bxfe< t. i§M«E<f^xti'Jiam 

E«W±B«£Efi*«A**Tfc** (tXrl)->7, 
tttt) ^bSCtlCtO, X-<y?>^€#©ai*ff 

[0 0 2 6] *5SW©^'f y^>y«iiffl**#:S»t 
fe^T. ±B*E©fiA«* : F*afta(S^IC45lt5JHi 
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©«*«©B 2 0 *?*?>, TH*E©tt**B**8lEtt 
a«#lC*itt*iI«©»*B©ttl 5XT**;:£!Wf? 

[0 0 2 7] *BW0*-f •y5 L >^«iEffl*^gffllC 
iH>T. 7.-T y^^B^RtffafflilElBa*, *-fv^> 

{fxmxiiiawwMjm?* tttfi:BBBBi:&i* 
*«ii*#o»aft«;«6-r^t3j«r#4fc«>. mass io 

[0 0 2 8] *BW©*^y^>?*fiffla|iB#BBlC 
*Wt, TH«EXI4±B«E©B«:B 

fctfffSLH. £©±3 erst. ¥Btt£B©ft»*» 
6 e ftffittu«snBJ8«i7' * ffl v> tbbb© A^m«t 

*BW©¥B#BB*itt*&& 
[0 0 2 9] *Jt«CX'f y^>4rtUWiaMI#8fi 

a. (KnettuiiiBt^-ry^^^jK^oaAM^t© 20 

ftttBUBEBB^fkettttftaBtftt 

O # £ g ^ (C K IX T -5 £ <h # T # •£> . 
[0 0 3 0] 

[BB©BB©BB] *»W©-*»»ffilc-3HTBffi 

[0 0 3 1 ] m l\t*%.WO~'$imMmz$bZ>Z1 30 
>?«BB¥B*BBfttflft¥B*BBtftt>fc:*'f 5/ 
^>^BBBB©*Btt&ilBBBfc*jRbTl»*. HI 

g#gEI4, BAtf. NI!/^-MOSFEW6a 

BBTfcBBBB) 5£*», *S±»i*(i«2 oic^y 
•js/yiMcBjsariTus. ::t, s«±»rtffi*2 

T s Rtfi&ffillelB 1 5 ©MB*? T c #*n€ 40 

[0 0 3 2 ] **JS»»l:*4^'f y^>d^«as 
BBI*. £AA4I?1 OlcEpanSft*. 0J*.l4i8!fflmi!S 
a>6©SEBB«*BaL¥B<fc3*lfcB 1 ©Efii®E£ 
h?>*l 3©l*BfcB»lBl/fta*&. y^yTsvn 

©2*BlCttlt6ttfttHftBS&J*BBl 6K«fct)B2 
©B»*ffiT**aa*EVoK*T*TLTilB2rtl 
? 1 TlClli^t^^iS'f 3 »;^a©7-f5»?>^t 
l-gST'&S. 50 
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[0 0 3 3]&T, ^-f y?>^«»ffl**#»IB*^ 

t»a-r y?>?mBBitBB£RB'r&. 

[0034] h 5 >7> 1 3 ft, B 1 © 1 13a, 
»2© 3bRtf2*#$l 3c**LTH 

[0 0 3 5] £**B*1 OKI*, SBBftSfift?* 
y-f *-F7Uy£?B*&&«BftBl it, HijitStt 

fcfiiJSBEVinli, h 5>7. l 3 ©fg 1 © l l 3 
alCA*$ilfe», «>^->^3R-T-l 4© KU-f >3S 
^TD iZXtlZtl*. ZZ\r. ^y^>{f^l 4© 

V-XJS^TsliiArtiS^l owd-u^hrhoji-? 
[0 0 3 6] h7>^ 1 3©2*#8l 3 c ICI4, 

mE^figmssi 6*s«a*ntn5. s£ffi*mE±/£iH] 

B 1 6 tt. SB 1 © 1 *#«S 1 3 a IcSUJDStl.g.^X-l' y 
3 1 >^£n£B^@EVin©®MESi§lC<kDSj!£U 3g 

* LfcBB*icj:*«ai*BB-r*B i ©^ k i 
6 1 1, mmsnftunzymittzthtizy^y-ti 

6 2 £*>&«*SttTl>*. 

[0 0 3 7 ] ffiattE£j3c0H 1 6 t»«SnTl»4i 
ihtiM^l 714, -t©;WU^;KM©il^Fi:D-UA;p 
fflCB^fcOBCBBl 8 3&t»ttStl, ttftW 1-8 1=14 
ftffitt&Bftl oAWlS. 

[0 0 3 8] Sfc, h?>7> 1 3©2*#Bl 3 c t& 

mzt&wizft, w, 2 ©BiiPiiiETfesiii^mEv o 
mt^>tatimmmtiim^3 2 1. &asbfc«*£i*ffli 

©BffBBl 5lC«85«^e.^-5!»iS«^lcc**fi» 
ttB-CBB*JBfc7* h*7*5£*B;lTl».6.. 
[0 0 3 9] mt>mE&ih®&3 214. idl*3ST-l 7 

icatMKftsratu ia*«Evo*»E-r**i©«js 

313 2 lKtf|g2©JIin§§3 2 2 £. MBB? CM 1 © 
f£ln§§3 2 l&tfgS2©Jg}n§§3 2 2 t©ft^gB3 2 3 
©#EtSt*. llffi^*2©atiiS3 2 2-©«B»3 2 

3 ofi»«©*Ft«itsn. B««»**y-f *- FB 

3 3 aOHitgISnfelMIR^7>^ 
eft;5Slffl->t>hl/*al/-^3 2 4 tS^Tl> 

*mE^«[Hi?s i 6 ©sb i ©^-r *- k 1 6 1 0mm 

[0 0 4 0] 7*h*^7l4. 2*#J©tUAlE&LB[El 

©BBIslBl 9Rtf$ffilHlSfil 5©BlCttBdftfcg3t 

[0 0 4 1 ] h5>Xl 3©SSl©2*#Bl 3 bl: 
14, telPBSal 5©Bl«i«BttEVcct4dt-r4«fi@ 
B l 9 #»«;SftTir>S. «iSlHlB l 9 14, SI l © l * 
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mm 3 aKEMiQsnflo;w „*>?sftfc«*iE msmmm®&4 o<D\nj]m*£ii> u-t? 

VibCJ:oT564U 5B£bfciB«aic«k4«SI*a» h**RKKl^>««*H«m*«2 4©ffl*«** 

■T6JB2©y'f*-H19 1 t.-Sa*nfcfi^¥» gttSRS7<J-y7-7D-;/:/|E!B2 6fc. fgl©A7jSg 

{k-r-5ttiia>T>-*i 9 2 t*»6**aftTv»*. c ^(c**an*«a*^ffl«*SAfct#ic^-f >v?> 

:t |i g 2 ©l*iil3 bte. *MM*«EVccfc {r»ff*ff±**«»»««H»3 6*60ffl*fll** 
U*«EVot«»Jt«T«J:5K»»t6nTV»«. * SS2©A*SS?tCjgI!i • ffibBKS 0©UJ*«* 

fc. «BBK1 9tC<fc9ii-J$£ftSffii&*)S*EVcc »3©Aa«*CJM»2 ia»&©«*5*a- 

tt. $iJW@S8l 5®$iJffiISS^Tc(cTOD$n^„ T4lM*JHt#MDC£gtt, !£4 ©ATT^ICR S 

[0 0 4 2] MffBKlSI*. M^^mHC 7Uyy7Dy^lHB2 6*>60a*«t*»t*NA 
WtJDSftS. jefiflttft^l OOkHzlSCM^ 10 NDIR2 7 t. NANDBB2 7©|Ba«**Stt, 

>*«**£]«UTUia-r*»«l§2 it, HiTJltEfc *»tfclil*«^*S(EJItitfc«llfll**ffl*-r*'f> 

iiiBB3 2*6»«an«JIW«#Icc«»tttt«tfJI A-^S&sy-hF?-^ 8t*6«*SriTV> 

2©->*>M'3 : j.I'-:S'3 4£fttTAft£ft> ■?■© 5. 

ii»£R»©fl#lC«fc**»a«E«*VCOlC«« [0 0 4 6] »a*E*»BB2 2 ©A**?**^ v 

LTffi*-f*'}§aitE£&BB2 2i, X-fy*>** f 14fflV-X«?Ts iClCIt 'JfattE 

U-f>««ID**EK««U *?«8M*tHfl#VC ft-o>*. 

LtLTttl*t* HU-f >««ttUl@IS 2 3 t, H§S€ [0 0 4 7] St, »2©v't>H/*i^34 

«ufcJt*OT*m*-r*Hu-f>««ftiBJiJt*»2 20 n , >*ty-f>p»fflS«»3 5t»«snfcpaMo 

4i. fctta^fca^TA-f y?>*flH»©«»*R SFETi, iK**^K PfiMO S F E T© 7-*«tt 

tfai**KlfW-«^-f y*>*«#IWfflBB2 5t, W »»«■. jE*tfffc*ip«E6Stt. tt*IS*SPSM 

iiSEffi^ V C 0#TH«EB«k 0 t>*S H«*fctt* OSF E T©^*- h KW*r « Jt«»t* S*ltJ5lc2ftT 
^y^>ifmUm^2 5 \Z#LTX<1 ^tlKJ:0. »tt«««EVcc*«»f*©«EtJt 

4»VCO*»±B«E«J:Dt>*#«'»«6C»4^'ff9 : > [0 0 4 8] ***»«©»«T**Rft««iaia»4 

^fli#M*@B2 5i:jiitx< y*>^flw©ai** oa, s^mEii4it, jE«A**Fic»a«E«« 

■*-r**A*»WIHK4 0ifc*LTV>*. HW2 2*»6©»a«E«^VCO&Stf. »«A** 

[0 0 4 3] a SIC, M»0»15tt. 7,-f->^>7*^ ?fc»p«E«4 1*&©»MEVR ******** 
7 1 >JS^TD &Mf*Bttl 5fl)lWW?T 30 *ajffltt«»4 2 £. -©Aa**«Cft**ffl*tt«* 

c &®nct«Ksrifi.oMfPiaBi 5ic»UTS»ffl© 4 2©ai*ffl^vo 1 *s#, *©a'a* : fc3e*S2 

*»*il«&TSrt*@B*«f«l&BB2 9£, BAttB 1*»&©*D**«#CL»**»**ANDBII4 3& 

B«i5fE«BIlB2 9©ffl*«tA-f y^S^UTftasS *^S*SntV^. £9«ES4 1H:\ 6ft«fftfflffl 

ft. M*ia»i5©iEIWUi*jh*»c;^v^>4'** Jt*ft»4 2©itiMtvo 1 ££ttr, iMEVR© 

«spbb2 sdMEeMfrrssft • ff±EB3 0 1* **qM**K*j*aftTv»s. 

[0 0 4 9] l§£?SSft!iifflitt£S§4 2te. A*)£ft3» 

[0 0 4 4] »a*E£«IBB2 2te. «ffl«^IC»a SttE«^VCO<hS2pltEVRi:£J±&LT, W3« 

flHJIccKJ:Dy-f>W»«*tt»3 5Cfti;*«E* E**VCO****P*EVRJ: D fc**lr>»SC. AN 

§&*, E«Jfrffc»*«E**lt4tt«»2 2 1 t, V DH»4 3lC#UT/WU^©fll*tUl*-r*. * 
-Mctt«»2 2 l©ffla****tt*PS!MOSFE 40 IC. »»«Efll*VCO*»»«P«£EyRJ:0>b/hS^« 

T 2 2 2 t, y-hay:KK>l:PiMOSFET2 SlCtt. ANDHB4 3C»bTO-^;p©flr#*lll 
2 2CDffl*ilE*»t*»l®NaMOSFET2 2 3 R S7'J y 7*7Dy 7*B»2 6©W*flW 

t. MHDN1MOSFET2 2 3t^-hS*#T WWifcaCT?. f- V F5-f A*2 8^S©*J 

5^2©NlMOSFET2 2 4 ££SA/Ct>«. j£ft **^©UJ*j£*Jtai**;i£:a*T#S. 
i§2 2 5*rtLT*WtE**tt«lS2 0NfflMOSF [0 0 5 0] Sfc, »a*E«*BB2 2 ©HJ*«IC 

ET2 2 4fflHH>lt »««Efi<IVCO©lll*» tt. WSffiEil^V C 0©«Affi£? 7 >7°-f 5 PN P 

TT*>0. f 1ON1M0SFET2 2 3RtffiS2©N »M#-5 h7>^7,^^S^*a«8i!««lslB3 1 

SMOSFET2 2 4©V-7 > !i7-7,Sgi 1 Ts fc*ft *W*&ftT*D, 0«a«E«^VCO#7;7>7 , fi£ 

WUMKSftTH*. HAS*#Ctt, 7.^fy5 1 >y^l4©V-A^T 
[0 0 4 5] A'f-.y3 L >^**IH»BB2 511 t-^ 50 s ^a««S«BS-&*^ tlC«tO. MTWy^T*^ 
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?1 4Zfc®ti>LttfT2%. 
[0 0 5 1 ] **IS»!6lC*57'f yf->{f9.9MM 
1*, a8ttttEVinSt;ai*«EV o©ttEfi£MIBIi& 
-0<Ji:LT, S»«EVin©M*«l OOV-2 0 

Sttafc©, *<y^>?«»*l©1H';Xfc<hS<T 

[0 0 5 2 ) 7^>^^ICN1M0SFE 
T*JBV>fc*«. fttaOCNPNBrt-f#-9l*?>5>* 10 

[0 0 5 3] ::t, S¥tEl(4 l©A#ttftlSlK#l 

«*«f*fflfflJt«»4 24»60lH*fll^V01 

-rttiafey-MC*l**PHMOSFET*»6te 
47^7? h7»7^4 1 3*»Ktt&*lifc$&2©£tt 
StiH4 1 2 itfcLTI/**. Se.lt, S§l©£ttjflfl4 
1 10|RlOIB*«ai iatfJB2©ffi«a«4 1 2® 20 

sg 2 ©tubman 2©?-&©4>&< £&?isi©ai;b®fit 

I 1 TPimUVR 1 XK±l8fEVR2?:46li 

1-.5iti^S)ES^fflrofiJnS§4 1 4t**UTl»ft. 
[0 0 5 4] «±©J:3K*§J«S*lfcStMEii4 1© 

[0 0 5 5] je#ft?5«nc*v»Tli. SftflStttUfflJttt 
§S4 2©ai*«^VO 114/W l/^i&otl^fc 

fct, c©i#©sfpmEEi!S4 i©as*^^v 

R. t!&t)*>TPimEVR 1 1±. fiUtg 4 1 4©}£Jnffi 30 

*Ritnt. kt©£ (i) T*;b£*i£. 

[0 0 5 6) VR 1 =R 1 X 1 1 - (1) 

JttfcS4 2©tB#«^VO 1 liD-U^^t&Sfc*. 
*-f •y5 i >yh7>v^^4 1 3***>#»ifcD. S 
Ja§§4 1 4lCl4^2©i£«}Jitili4 1 2^e>©*2©ffi* 

#©*»P«EjR4 l©ffl*fll#VR, -f&*>*>±&g«E 

VR214WT©* (2) T*bS*l«.- 
[0 0 5 7) VR 2 = R 1 X ( I 1 + I 2) -(2) 40 
n©J:3K. HAffittfflfltttMM 2©UW}flWVOl 
ICJSUT. S2p«Ei®4 l©ffl*«EVRAtTtR«EV 
Rl*tH*Lfct), ±B«EVR2*ffl*tfcO-r*w 
ilciO, BMWca-f y9->tf9mH*BWi2 biz 

[0 0 5 8] ft*, **ffi»tti:J3i>Tli, eftffittffi 

fflJt$5Ss4 2 ©tB*(I^VO 1 KgO'l^T, P1E1 

4 o ©ttiawERSfflfflSHfltttSfcfcStfT^aa*. 

ft*) Die. «affittttlfflH:«S4 2©UJ*fi^voi IC 50 
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SO'^T, 4 2©ffl**E«3£ffl©ttiS»4 

[0 0 5 9] EAT. WE©J:5lC*ric**ifc^-f7f-> 
*3»#«««r«tr^-f y *■>**»»■©»£ 

[ 0 0 6 0] H3tt**«[»»lC««^-f 

1 5*««»-f «*T©WI4. Sid • f?ikEl?8 3 0 IJ^Bf 
BHtStttttElK 2 9 iUSK 1 9 l*3©mjlSa >t > 

[0 0 6 1 ] fcfc. Sl**8»SftT, SA^^l 0 
lw5«««**A*Sn*t, AttlelKftilttttlelK 2 9 
*»6««3>5*>-S-l 9 2©nsi:tt8Ktf9K*U HUB 
ttl 5©*tt«WtEVcc*»±#T*. C©*Btt«B* 
EVcaPMBBMl 5©jgfb«ElCJt-r-&t> MBBII 

1 saUftfl^frfcAaJ^KifcaOT. SB* • ff JtEK 
3 0 tt. AttBHBStttlBlBlB 2 9 £«B=i >x>it 1 

Eft 2 9*«filbi*K:©*»frr«fc©. afcBfWic* 

tj-«M&E)Kl 5 ©$»«* 

[0 0 6 2] H3lc*-TJ;5ir, SSJl?Sf^tc* 
UTtt, S$«EiB4 l©S$*EVR©ffittTIBttE 
gVR 1 lCf8:££*lTt>2>. 

[0 0 6 3] ^©&, fiSJAIi. 1 o*<S<i> 

C*t-r*«ftttlft]MIM&&?T. l±5*«EVo©ttE 

ffli4^ : f±#-r-5. ^©ai*«Evo©ffi*i±#-r*c 

t IC «t 0 . »Xtt©*BlalK 1 9 ©BttBBBE Vccrt* 

ttWICte. BllCfcUT, (BAtEVo©ft*l±St5 
t, 2*«©ttJ*«EttHlEIB3 2lC*lt4Stt»Eife 
«JH©»«»3 2 3©«tt#±*LT. Il®yt>h 
l/*al/-j'3 2 4*t«H*tttW. HtlfciO. 7 

* h*y5©jE3t^-f*-K»3 3 a\zmmmmn, 

l^«©*Jth?>^^»3 3 b*^«»afTc 
I', 2*m«mit?4*- KB 3 3 a©*3t*l:Jt«l/ 

[0064] w»«i^TcicaAsn4»ja*-9icc© 

«SE»*«l*r*i. MBBHl 5©WattSX8kl3K 

2 2IC*^T. *«»#i|*Lfc»B«* 
lPlrait4Jttt»2 2 1*60PBMOSFET22 2 

OS FET 2 2 21^-f >t:-^*>7,tft0, KPSM 
OSFET2 2 2©H1/-r>«ffi* 1 ±fH"4fc». 
L"f >«tt*y- McSlt-5S2©NS!MOS FET2 
2 4 fc<S-f >h"-^*>7.i:ftoT. KJI2 ©NfflMOS 
FET2 2 4©KU-Y>fr6tti#£*l5'^jf«Eft*tV 
CO©«Effl* s (ST-r-5. C©t#. H U"f >HSSfttti 
I3!S2 3 A>6Hl*4*l**^«flI*fflflH»V C L©mE 
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[0 0 6 5] ro»a*EEffi-^VCO*iEffi*^CS»t 
**A**lBJflttlMM2tt, £ttfc'J*if*Effi#VC 
0©flS#TRg«E<IVR 1 <k 9 fc>h£ <&*><!:, AND 

-i* y^yi/nnun^ 2 5 ©y- h h ?-r ^ 2 8 *»n 

SttTS«P*JEjS4 1 ©maHEVRtt, TUttEfflV 1 
R l*»6±H«E*VR2lC*JISn«». 
[0 0 6 6] »*WfOJ:5 6«Jl«fXtt«HHKfttiii:fe 

>in 6 2*^ffl*?TfttottSJ:5£fc3©T, 
EVoli^lC&TfS. itllCiO. !iii«E^le] 
882 2fr6©'J*3§ttE«^VCO#»*K±#Ta#. 
*2p«E)S4 l©tUAfEVRH TffimEVRliO 
%?SVs±l8*EVR2trKS$nT^*fc*. 04 IC* 

•r«t^iw, X'f y^sifm? 1 4ic«fca^-f ^^>y» : 

[0 0 6 7] SeiC ffl*mEVo*i®TUT. jSK'Ji 
a«E«*»VCOi&«±R«E*VR 2 HA 

cn : &§lt-5AND[s]S§4 3tt/W UOU© 
ttl*jflHI£tB*T#*J:3t;:fc*©T. -y -^y* 

f i 4©;w -y^^yifc^SBBsn^. cnta&ra 

BtlC. Bft«f*tBfflJt«84 2©A'f U^©W*fi^ 
£gttTSiflttEii4 lfflffl^tEVRH, ±IS«E« 
VR2A^TEfEiVR 1 KSIS^ttS. 
[0 0 6 8] &tc, f*«H»lC*l»T, My^if*? 

l$©«»*«fc0 i b:*:tr<fco-O>Sfcfc. A«fl8^© 
tt*#t*S#i&*J tftoT. Btf UUTJttE V o *t±* L . 

■t*. ftoT, i»UfcJ:5i:. »I«fffitVC04« 
TK«EfiVR l«fc 9 fc'hS Z<iy?>!f% 

f 1 4Kj*t*^ yf->yflr^©a*tff*ffii:-r 
a. 

[0 0 6 9] **»«llC*3V^Ttt. SWEM4 1 
6 ffl^j $ n-5gi«E V R #eft?!MfciB£tftttJl** - 1 

RSTfEttEffiVR l*^±ll«E<iVR2'\i:^3ET 

anti^o. i»a*E(i^vcoAt±#UTt), a*. 

«EEVRfcb*r'Jv'*1*ttS4*.Tlr>*. CftlCJ: 

yn^i A\znt%>^-< y^>^$-wii, ?w-y^>y 



2002-51549 

14 

[0 0 7 0 ] ffl*«EVoti, MKJMBRffi©* 

Biti o*»/ha<ft?»a, ffi**Evo©<ST*^^tc 

[0 0 7 1 ] |Hfc3E«#lBfc$3tt**-fs'3 1 >y 

s. @A^ir^^>SXi'->5 1 >y^i 4© 

[0 0 7 2] >W?^>y**l 4©»fls*ffJt 

h?>7,l 3lC«fc»5rt<?S£f£. -\£> SAffifctB* 

tcji^uic< <&•&. z.otztb. *iifcefiffi&mttE 

mis 6 © hW- F * 7 IC «fc o Tft £ * £ t 
ft-?T> -©«ft#*aJ«ET**TR*E*VRl 

««-r*ia«aE«*«E©#si lsxtu «i©innKf* 

ttJ«EttT*-5±E*EfflVR 2 &3MftftH*E©ti 
2 0 * if* 

[0 0 7 3] £&> 0<J*J2l±5;WO. 3W0X-f7f> 

[0074] *%imte\z&z7.-i «j<?>>f9M. 

<B©ft!H8lal!& 1 5R^'f 1 4S:^trfc 

[0 0 7 5] f«t*5, 0lirStfc'JS51SE^SilsISS2 2 

s^ffi^mE^aiiflisss 2 ©mssii^tt, rnetcts^ 
sn*fc©-pii«t<, ra*©««4*-r*@BmiJST* 

[0 0 7 6] ot> *«w 

[0 0 7 7 ] H 5 »*««©-*«»»©* 1SE»«»- 
.>?>^«JSffl**#SH©**«*lHltt«l* 
S^UTViS. H5lCfeV^T, 0 1 lc^TW^5S<t|Sl 

1ST*. 

[0 0 7 8 ] H5lr^-r<t5(C, g§l»WC#57v-Y 
•>5 1 >y*!iffl¥^Sfiia< *1S±Pfi!cM^2 0©Sg 
ffilC, «ftffittfflfflJt«S4 2 ©&«***¥£««« 
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[0079] -nicio, -mmm&mEmm 
b«e*vr iatf±H*E«vR 2*aaiciw-r* 

fttfnffBKl S^lfy^ntHii^oT 10 

■b. Hftffitttuistt 4 o otmemv r i x\t±mm 

Eft V R 2 MIttMiiClSIJTlITtSJ: 5 IC 
ft*. 

[ 0 0 8 0] (-XlK»B©*2X»ffl) EHT, *3fi91 
©-HiS®&©Si! 2 «»«IC"31»TB1I*#BH 6 

[0 0 8 1 ] 0 6 tt#fg|l§©-*;S6JgSi©SS 2 gJgWc: 
$**-r 9?>?«IMl¥**ttB0*«ttttBM*lJft 

-©*j«K»fc^-©W**ttrciicJ:OI»«** 20 

B8T-5. 

[0 0 8 2] B6l£3*f.J:3fc, B2£»Bl;:**;w 

884 2©i21SA^« : f ififttStl. *«*»y-^JITT 

[0 0 8 3] ctii:J:Q, BJlMfctljqEMBJHlCfta 
5 1A£, WAtfU— if-h'J5>ya«C±0KliK 

885 1 A©«Sitt*ttMS-r5£d:**T**«k3lc£ 30 

KR -Sttfl&ft *• MB? « z t ifir # -5 . 
[0 0 8 4] *©±. S1S±S2sR»# 2 0 rtlC. ffcfe 
5¥B#Bfirt«::e*ffitttii«EB8ffli£ift«5 1 A* 
ttlt*fc«>. *-f ??>2fliBBB**J5M-«te©«fl 

[0 0 8 5] 

©rttfcBftt'S.k^lCBBTSBiBmEBEBKi:, 40 

«b* ©ii!K«**iWi*r*ftOT. fay/^aew 

> ^caffi y-m&m&nmmm * «o±* * ^ t *« 

[01] **W©-*lt»J6i;«5X-r ??>jflMJ9 
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El SS SITS*. 

[02] *»B®-B«»»i:B**-f v*>ifMUIl 
"flll&BT&S. 

[03] *»Ww-sl«»ttic«*7-f >>^>^«!iffl 

[04] *»W©-*«»»lCff4^-f 5/?>^««ffl 

[0 5] *xno-'«lt»S«!>lliXVfli:ft«^'f 9 

[0 6] sMBBa-M»fto&2X»fli:ff«x-f y 
7>y«fiffl¥»#S«SST*HttfcH»BT*S. 

[07] «*©x^y?>df«Bfl!*B#B«**trx 
-f yy>y«fiBB£jfc-r«*«&BBBT**. 

[08] fi£*©^-f s/?>y«B*B©«ifft*-rif-f 

[ff#0RB] 



1 0 




1 1 




1 2 




1 3 


» — — , 


1 O ~ 

13a 




1 o D 




13C 


2-K#;g? 


1 4 


*f ?*>*B* 


1 5 


BffBft 


1 6 


Hi*«E4p!iElK 


1 6 1 


BlO^-f*- K 


1 6 2 




1 7 




1 8 




1 9 




1 9 1 




1 9 2 




2 0 


S£±»rtBtt 


2 1 


8S88 


2 2 


M9«EXlftBK 


2 2 1 


J±«S8 


2 2 2 


PIMOSFET 


2 2 3 


glCNiMOSFET 


2 2 4 


I20NSMOSFET 


2 2 5 


S}5i88 


2 3 




2 4 


KU-f >«8M»fflffltttt* 


2 5 




2 6 




2 7 


NANDBft 


2 8 





( 10 ) 



2002-51549 





1 7 




18 

1 o 


0 Q 


rfci rm v£ tit fnl K£ 
1 A J pp IE] itfi ii, m vk ftp IHJ 


4 1 1 


i v j At vii wf\ 


o n 


*P f& . /St 1 U fnl *&. 

itkTO ' T?ii:lHJjm 




5ts £ vj At qa, <^ J L ixfer> 


o I 


;m f& v?s -/s. 5g r5i 5& 


4 1 3 


i j j i s *s •/ s\ y \ /> i j s / 




ffl 73 m J± w ui IHJ ffS 


4 14 

4 14 


JtxJ/L5ff \ UJ / J Eg, /X. piX AC. Jii, 3/ 1 I <j?r ^ 


0 0 1 




4 9 


& # ffl hp i£ §§ 


0 0 0 
o Z Z 


&s o m±fi : ir ! r55 
W> Z WiSJ/l5ff 


4 3 


AND (UK 


o o o 
O Z 3 




5 1 


feftffttlHtEIISJIltfttll (*tti«E*J«* 


O O /l 

3 Z 4 




ft) 




o o « 

3 3a 


Tt^tp 7 n <T hits 


5 1 A 




O 0 K 

o o D 


3£7C r 7 y y A y pp 


10 HS^ft) 


3 4 




Ts 




3 5 




TD 




3 6 




Tc 




4 0 




TR 




4 1 









[01] 



[0 2] 



: 221 




14] 



VR 



VR2 



VR1 



_/ 



vco 



«***MJttt#©w^ (voi) 



BEST AVAILABLE COPY 



( 1) ) 



2002-51549 



103] 



15] 



Io 



Vo 



Ice 



V35 



voo 



VR2 
VR1 



a JMBOC 



VCL 



51 




[B8] 



51A-H: 



[0 6] 




























c — — 
0 










VCL 






UULXJLUUJL 



BEST AVAILABLE COPY 



( 12 ) 



2002-51549 



[07] 




(72) mm a 

*RjSK»ttW 1 # 1 * STifll 

(72)3fiW# ** 

*EJ»»«ff#»r 1 * 1 # (STiflf 



*Ej»iS«*#»r i # i ^ tKTm^xii 

F*-A (#*) 5F038 BB04 BB09 DF01 DF08 EZ20 

5H730 AA12 AA14 AS01 AS23 BB43 

BB57 CC01 DD04 DD26 DD32 

EE07 FD01 FF19 FG05 FG25 



BEST AVAILABLE COPY 



